Pathway of glycogen synthesis from glucose in hepatocytes maintained in primary culture.
Glycogen synthesis was examined in primary cultures of adult rat hepatocytes that had been isolated from rats following a 24-h fast. Glycogen synthesis was dependent on the concentration of glucose in the culture medium and also required the presence of insulin. The addition of dexamethasone to the culture medium also increased the amount of glycogen synthesis. When the culture medium was supplemented with [U-14C,3-3H]glucose, it was found that approximately 60% of the glucose incorporated into glycogen was not derived from the pool of labeled glucose. In addition, the relative ratio of 3H/14C in the newly synthesized glycogen was approximately 50% of the ratio of the two isotopes in glucose in the culture medium, indicating that the glucose had undergone metabolism prior to its incorporation into glycogen. However, when hepatocytes were isolated from rats that had been fed ad libitum and the synthesis of glycogen from [U-14C,3-3H]glucose was followed, the relative ratio of the two isotopes in glycogen was similar to that measured for glucose in the culture medium, indicating that the glucose was directly incorporated into glycogen without any apparent metabolism. These results indicate that the synthesis of glycogen from glucose may, at least in part, follow an indirect pathway whereby glucose is metabolized prior to incorporation of the carbon into glycogen, but that the pathway followed for the synthesis of glycogen is dependent on the prior metabolic state of the animal.